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基质细胞中，我们检测到 HB-EGF 可显著上调 Snail 的表达。通过使用特异的抑
制剂及 siRNA 干涉的方法，证实 HB-EGF 调节 Snail 是通过激活信号通路 EGFR、
PI3K/AKT 和 MEK/ERK，并且证实 PI3K/AKT 和 MEK/ERK 信号通路共有的下游
基因 Stat3 也可参与调控 HB-EGF 对 Snail 的诱导。另外，本实验也证明 Cox-2 为
Snail 下游的一个靶基因。在小鼠和人的子宫内膜基质细胞中，通过体外人工诱导




















Embryo implantation requires a precise synchronism between the receptive 
uterus and activated blastocyst. Successful implantation depends upon complicated 
molecular network pathways. HB-EGF is one of the implantation-related markers 
during the period of implantation. HB-EGF from uterus and embryo plays an important 
role in mouse embryo implantation by paracrine and autocrine pathways. Snail, a 
transcription repressor, regulates epithelial-mesenchymal transition (EMT) through 
down-regulating E-cadherin, the epithelial marker. Snail-induced EMT plays an 
important role in embryo development and tumor progression. Snail-deficient mouse 
embryos die early during gestation. During mouse embryo implantation, Snail is highly 
expressed in the subluminal stroma at implantation site, but not detected in the 
inter-implantation site on day 5 of pregnancy, and on day 5 of pseudopregnancy, 
suggesting that Snail may play an important role during mouse embryo implantation. 
However, the concrete molecular mechanism on regulating Snail during embryo 
implantation is still unknown. Because HB-EGF can induce COX-2 in pseudopregnant 
mouse uterus, and COX-2 and Snail share a similar expression pattern, this study was 
to examine the interaction between Snail and these implantation-related molecules. 
After HB-EGF-soaked beads were transferred into uteri of day 4 pseudopregnant 
mice, Snail expression was induced in the subluminal stroma at implantation site. In 
the cultured stromal cells, Snail was also induced by HB-EGF. Using specific 
inhibitors and siRNA knockdown, we demonstrated that induction of Snail expression 
by HB-EGF occurred through EGFR, PI3K/Akt and MEK/ERK pathways. PI3K/Akt 
and MEK/ERK pathways converge on active stat3 to control HB-EGF-induced Snail 
expression. In addition, we also verified that Cox-2 was one of target genes of Snail. In 
the stromal cells from mouse and human, the induction of in vitro decidualization led 
to down-regulation of Snail expression and the up-regulation of E-cadherin expression. 
These stromal cells changed into epitheliod under in vitro decidualization, suggesting 















decidualization. In conclusion, our data suggested that Snail may play a key role during 
implantation and decidualization.  
 























































































上皮和腺上皮上表达很强；第 2 到 3 天，ERβ 在腔上皮下基质表达较强。在第 4
天，腔上皮上较弱，但在腺上皮上仍较强。第 5 天胚胎着床后，ERβ主要在腔上

































体，分别是 PRA 和 PRB，PRB 的氨基酸序列比 PRA 多出 160 个氨基酸。导致这
两个异构体氨基酸序列差异的原因是由于有两个转录起始位点，在翻译后进行不
同的剪切[9]。PR 在小鼠不同妊娠期的表达是不同的，PR 在着床前的表达是非常
低的。而在着床期 PR 水平在上皮和基质表达增加。在着床后期，PR 的表达就仅
限于子宫内膜的基质部分[10]。目前，已经得到了 PR 敲除鼠[11]和 PRA 的敲除鼠[12]，
这两种鼠分别被命名为 PRKO 和 PRAKO。PRKO 小鼠表明 PR 调控雌性生殖的各
个方面。在子宫中，PR 的敲除使子宫不能经历蜕膜化反应。当 PRKO 小鼠处于
雌激素的长期刺激后，可导致子宫的过度增生和炎症反应[13]。PR 的敲除验证了
PR 信号通路的抗雌激素的效应。PRAKO 小鼠在类固醇刺激下，也不能进行蜕膜


















（amphiregulin）、同源核蛋白 Hoxa-10 和 Hoxa-11，肽激素类的降钙素和脑啡肽
前体及组氨酸脱羧酶。另外，通过使用孕酮的拮抗剂 RU486 处理着床期的子宫对
比用芝麻油处理的子宫。通过基因芯片分析受孕酮调控的基因，与对照组样品比









起调控作用。HB-EGF 作为 I 型跨膜蛋白（proHB-EGF），它的结构包括一个信
号肽、前肽、肝素结合结构域、EGF 样结构域、近膜区、跨膜区及胞质区[15]。像
其它的 EGF 家族成员一样，膜锚定的 proHB-EGF 形式由基质金属蛋白酶在近膜
区被切割成游离的、可溶性的 HB-EGF（sHB-EGF）[16]，proHB-EGF 作为一个近






    在小鼠和大鼠中，HB-EGF 对于妊娠的确立起关键性作用，在小鼠的子宫内
膜中，LIF 可调控 HB-EGF 的表达[18]，HB-EGF 也受孕酮和雌激素的调控[19]。在
小鼠胚胎粘附位点的腔上皮上，LIF 对于 HB-EGF, 两性调节因子（Amphiregulin）
和表皮调节素（Epiregulin）的表达是必需的。在卵巢切除的小鼠和大鼠中，雌激
素可上调腔上皮中 HB-EGF mRNA 和蛋白的表达，而雌激素和孕酮共同处理可上













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
